
ABSTRACT

The	proposed	task	will	create	new	processes	and	tools	for
automatically	generating	flight	code	for	the	entire	Guidance,
Navigation,	and	Control	(GNC)	subsystem	using	the	approach
of	translating	GNC	models	generated	by	commercially	available
modeling	and	simulation	tool(s)	into	multiple	software
applications	for	the	standard	flight	software	(FSW)	architecture
used	by	the	Goddard	Space	Flight	Center.	This	task	will	include
the	complete	GNC	subsystem	for	rapid	development,	testing,
and	deployment	of	the	GNC	subsystem	to	the	FSW	runtime
environment	to	realize	cost	and	schedule	benefits	to	the	entire
process	of	developing	GNC	FSW.

ANTICIPATED	BENEFITS

To	NASA	unfunded	&	planned	missions:

The	technology	realized	from	this	project	can	be	applied	to	low-
budget	satellite	missions	such	as	precision-formation	small
satellites;	potential	future	missions	include	CubeSat	class	of
satellites	as	well	as	the	coming	missions	of	LOBSTER,	GIDI,
PACE	and	others.

To	the	commercial	space	industry:

The	benefits	from	this	project	can	potentially	be	used	by	the
commercial	space	industry	as	well.

To	the	nation:

	It	will	contribute	to	reducing	the	cost	of	NASA	spacecraft
missions,	thereby	saving	taxpayers'	money.

DETAILED	DESCRIPTION

This	task	will	demonstrate	that	flight-ready	GNC	flight	software
applications	for	GSFC	missions	can	be	developed	rapidly	from
GNC	models	created	through	commercially	available
simulation/modeling	tools	to	meet	the	entire	set	of	GNC	FSW
functional	requirements	including	data	processing,	orbit	and
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attitude	state	determination	and	control,	fault	detection	and
control	(FDC),	and	actuator	commanding.	The	new	development
process	will	utilize	the	auto-coding	capabilities	of	the	tools	to
code	with	a	standard	flight	software	application	programming
interface.	Then	we	will	utilize	an	interface	layer	to	integrate	the
auto-generated	code	with	GSFC's	flight	software	architecture	to
create	GNC	flight	software	applications	that	can	be	executed	on
the	spacecraft’s	onboard	computer.	The	SIL	capabilities	will	be
extended	to	include	command,	telemetry,	FDC,	and	ACS	mode
transitions.

The	GNC	flight	software	applications	created	from	auto-coding
and	the	interface-layer	processing	will	be	deployed	into	our
proposed	closed-loop	simulation	environment	to	test	the	GNC
flight	software	applications	end-to-end	with	a	simulated	ground
system,	the	truth	models	of	the	GNC	subsystem	will	also	be
auto-coded	and	incorporated	into	this	environment	to	simulate
the	GNC	sensors	and	actuators.	We	will	define	the	data	and
control	interfaces	between	the	spacecraft	flight	software	system
and	the	GNC	truth	model	in	this	task.
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U.S.	States	With	Work Lead	Center:
Goddard	Space	Flight	Center

U.S.	WORK	LOCATIONS	AND	KEY	PARTNERS

Supporting	Centers:

Goddard	Space	Flight	Center

DETAILS	FOR	TECHNOLOGY	1

Technology	Title

Use	the	method	of	auto-coding	to	generate	executable	code	for	guidance	and	navigation	systems
embedded	in	the	spacecraft's	single-board	computer

Technology	Description

This	technology	is	categorized	as	complex	electronics	software	for	unmanned	spaceflight

Demonstrate	the	development	of	guidance	and	navigation	applications	of	the	spacecraft	flight
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software	for	future	GSFC	missions	by	translating	auto-generated	code	from	a	commercially
available	simulation/modeling	tool	into	flight-ready	code	to	achieve	the	goal	of	low	cost,	reliability,
and	rapid	deployment	in	spacecraft	flight	software	development.

Capabilities	Provided

This	technology	can	be	applied	to	the	development	of	GNC	flight	software	applications	using	auto-
generated	code	developed	from	the	spacecraft’s	GNC	algorithms	to	meet	the	GNC	subsystem
requirements	levied	to	the	spacecraft	flight	software.

Potential	Applications

Low-budget	satellite	missions	such	as	precision-formation	small	satellites;	potential	future	missions
include	CubeSat	class	of	satellites	as	well	as	the	coming	missions	of	LOBSTER,	GIDI,	PACE	and
others
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